CLAIMS 



a semiconductor device comprising: 

, semicondnctor element having a plurality ot 

elecWodes; . 
^; interconnect pattern electrically connected to 

electrodes; and 

extLal terminals electrically connected 

.nterconneXp^ttern ^^^^^^^ ^^^^^^ 

wherein \ pluraxiT-y 
around t.e extX^ = °" ^"^^ 

, ..e Vi-"='--^ '^"'"^ ' ' ■ 

^ at least one of the plurality of insulatxng 

wherein at leasT: 

layers has aVress relieving function. 

3 .ne semi^nductor device as defined in clai» 1 , 

■ 1 least one of the plurality of insulatxng 

wherexn at^ leasT: 

layers is f ormed a resin. 

\ . Hofined in claim 1/ 

4 The semicondictor devrce as defined 

therein the V— -"^-^ 
terminals at opening\portions each of which has an rnclr^ 

surface providing a \aper increasing in si.e from a 

layer to a higher laylr of the insulating layers. 
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\j a<= fipfined in claim 1/ 

The semiconductor\devrce as define 
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„ne.ein\ac. .ne ex.e.na. .eo-in.Xs .nc.u.es . 

"TI .1" ■•»"■'• 

through which each 
insulating layers^ 

a curved surface. 

.he se—.Levice as defined .c^^ ^ 

.herein .he in^rconnec. pattern is 

lave^^ formed below the plurality 
stress relieving layer,^ 

i insulating layers. \ * i 

3. ..e semiconductor d^Wce as defined in^a^y-^.— 

.tVayer of the insulating layers 
wherein the uppermost\.,layer 

w -. =nr-Vace of the second layer oi 
termed over the whole surface 

i„sula.i„, layers «ro„ the uppermost layer 
area of the external terminals. ^ ^ 

semlconanctor device iaeflne? i^^^^i--- 
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9. 

25 — i-fe©«il 



^""^ layer^of the insulating layers 

wherein the uppermost layer 

^ 1-^:^3 ot a second layer 
has an area smaller than an area of 



insulating layers from the uppermost layer. 

V 

\ 

The semiconductor device as defined in claim 1, 
wherein the insulating layers include an upper layer 
and a Nx>wer layer of different characteristics. 

11. The semiconductor device as defined in claim 10, 

wherein \the coefficient of thermal expansion of the 
upper layer of^ the insulating layers is greater than the 



coefficient of thermal expansion of the lower layer of the 
insulating layers . 

V 



12. The semicondiictor device as defined in claim 10, 

wherein the Yibung's modulus of the lower layer of the 



insulating layers is greater than the Young's modulus of 
the upper layer of the msulatxng layers. y 



1^. A semiconductor device comprising: 

\ a semiconductor element having a plurality of 
elecOTodes ; 

ayn interconnect pattern electrically connected to the 
electrode^s ; and 

external terminals electrically connected to the 
interconnectXpattern , 

wherein V:he interconnect pattern is formed on an 
insulating layeA which is formed of at least one layer and 
has protrusions and depressions; and 
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wl^rein the external terminals are formed in the 
depressions . 

14. The\emiconductor device as defined in claim 13, 

wherein the insulating layer has a stress relieving 
function. 



15. The semiconductor device as defined in claim 13, 

wherein \|:he insulating layer is formed of a resin, 

10 



16. The semiconductor device as defined in claim 13, 

wherein each of the external terminals includes a 

base and a connection portion provided on the base; and 

wherein the base and the interconnect pattern are 



15 constructed as a s\ingle member 



17. The semiconductor device as defined in claim 13, 

wherein each of\ the depressions is formed to have an 
opening extremity larger than the bottom. 




he semiconductor device as defined in claim 13, 

in the insulating layer includes an upper layer 
and\i lowegr layer of different characteristics. 

\ 

25 19. The semiconductor device as defined in claim 18, 

wherein the \insulating layer is formed on the 
semiconductor element^; and 
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wherein the coefficient of thermal expansion of the 
lower layer Ais smaller than the coefficient of thermal 
expansion of mie upper layer • 



20. The semiconductor device as defined in claim 13, 

wherein a ^otective film is formed on the uppermost 
layer of the semiconductor device. 



A circuit board on which is mounted the semiconductor 
dev\ce as defined in Q^i^yt^rgp- d ' O-aanb 1, 2v 3/ 4 7 5"/ C>, " " 7r l ' Ov» 



22. A aircuit board on which is mounted the semiconductor 
device as >def ined in ,a^w'"« ©^ i> e l.a.i ^M> «' l ' 3 to '^ ^O^ 

r 

23. An electronic instrument having the semiconductor 

\ cA cw\ I « 

device as define^d in aday-Q^ C 'la'iu m ' D 1 ^ 2 , 3 , 4 y ■■ [i^n , 6 » , , , 7 . ip&y 



24. An electronic\ instrument having the semiconductor 
device as defined in ^y* " orf ''* »€> aA4m&>«^ ^' L' u * 2'^ . 

25. A method Vf manufacture of a semiconductor device 

\ 

comprising the steps of: 

forming aA interconnect pattern electrically 



connected to a plurality of electrodes of a semiconductor 
element; 

V 
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forming external terminals on the xnterconnect 
pattern; and t 

forming! a plurality of insulating layers around the 

\ 

external terminals, over the interconnect pattern. 

\ 

26. The method of manufacture of a semxconductor device 
as defined in claim 25, 

wherein inl the step of forming the insulating layers, 
opening portions which are used for contacting the external 

10 terminals and constituted by first and second holes, are 

.t 

formed in the insulating layers which include first and 
second insulating layers; 

wherein the tfirst insulating layer is formed; the 

\ 

first holes are formed in the first insulating layer; the 

\\ 

15 second insulating layer is formed over the first holes and 
the first insulating \ layer ; and the second holes are formed 

V 

in the second insulating layer over the first holes; and 

V 

wherein the external terminals are formed after 

\ 

forming the insulating layers . 
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27. The method of manufacture of a semiconductor device 



as defined in claim 25 - ©oi r- ^g^ , 

wherein at least one of the plurality of insulating 
layers is formed to have a stress relieving function. 

\ 

28. The method of manufacture of a semiconductor device 
as defined in claim 25 
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wherein^at least one of the plurality of insulating 
layers is formed of a resin. 



29. The method of manufacture of a semiconductor device 

\ 

as defined in claim 25 ©^-6-6, 

wherein the insulating layers are formed to include 
an upper layer and a lower layer of different 
characteristics . \ 



10 30. The method of manufacture of a semiconductor device 
as defined in claim 29, 

wherein the Young's modulus of the lower layer of the 
insulating layers is. made larger than the Young's modulus 

of the upper layer of the insulating layers. 

\ 

15 \ 

\ 

31. The method of manufacture of a semiconductor device 

\ 

as defined in claim 29, \ 

wherein the coefficient of thermal expansion of the 
upper layer of the insulating layers is made larger than 

2 0 the coefficient of thermal expansion of the lower layer of 

\\ 

the insulating layers . ^\ 

\\ 

,\ 

32. A method of manufacture of a semiconductor device, 
comprising the steps of: \ 

25 forming an insulating layer on a semiconductor 

element, the insulating layer comprising at least one layer 
and having protrusions and depressions; 
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forming^ an interconnect pattern on the insulating 
layer, the interconnect pattern being connected to a 

V 

\ 

plurality of electrodes of the semiconductor element; and 

forming e^^ternal terminals in the depressions, the 
external terminals being electrically connected to the 
interconnect pattern. 



33. The method of manufacture of a semiconductor device 

\ 

as defined in claim 32, 
10 wherein a bas^e which is a bottom portion of each of 

the external terminals is formed on an inner surface of 

\ 

each of the depressions, as a single member with the 
interconnect pattern;^ and 

wherein each of the external terminals is formed by 

\ 

15 providing a connection portion on the base. 



34. The method of manufacture of a semiconductor device 
as defined in claim 3 2 , 

wherein the insulating layer is formed to have a 
2 0 stress relieving function. 

35. The method of manufacture of a semiconductor device 
as defined in claim 32 ®«— W , 

wherein the insulating layer is formed of a resin. 
25 \ 

\ 

36. The method of manufacture of a semiconductor device 

\\ 

as defined in claim 32 ^3?— >3 , \\ 
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